Brunovsky and Chow [ 1 ] have recently proved that for a generic C2 function with the Whitney topology, the "time map" r(.,f) (see [4] ) associated with the differential equation U" +f(u) = 0 with homogeneous Dirichlet or Neumann boundary conditions, is a Morse function. In this note we give a simpler proof of this result as well as some new applications. Our method of proof is quite elementary, uses only Sard's theorem and the implicit function theorem for functions in C'(lF?', R), and avoids the use of transversality in function spaces.
ELEMENTARY FACTS
We consider the associated first-order system U' = v, v' = -j"(u), and its flow dl. Let F' =f, F(0) = 0; then F(u) + v2/2 is constant on orbits. If for p > 0, #,(O,p) = (0, -p), for some t > 0, we define the "time map" by T(p,f) = inf{t > 0: Q,,(O,p) = (0, -p)}. We will write T(p,f) = T(p) if there is no chance of confusion. Observe that if p,, is in the domain of T, and 0 < p < pO, then the (positive) orbit through (0, p) enters the region bounded by the u axis and the orbit segment $t(O,po), and, hence, must either leave this region in positive time, or approach a rest point. This gives If p E domain(T), then by symmetry, &,(O,p) = (a(p), 0), where 2F(a(p)) =p*. This gives (see [4] ) the explicit formulas for T and T',
In these formulas, we are using the notation dg(<) = g(a(p)) -g(u), for any function g. and note that the first two integrals are bounded for p > pO, as is the third if f(C(p,)) # 0. If E is small, we may estimatefby its linear part near a(pJ in the last integral (a(u -cx)p,,)) (f(u) < b(u -a(p,,))) and explicitly evaluate the integral. This gives lirnp,O+ Izg$':= -co, and iff(E(p,)) = 0, the same argument works for the third integral.
THE WHITNEY TOPOLOGY
Let C"(lR+) denote Ck functions f: R, -+ R with the @-Whitney topology, that is, U is a neighborhood of f if there is a function a: R + + R +\{O} such that 
otherwise.
For any compact C in R+\{O}, Hdf)lC is a continuous function off in %;
that is, given f E A, a compact C in the domain of H(J) and E > 0, there is an open set 0 such that if fE 0, IHf (x) -H~(x)[ < E for all x in C. This holds since T' and T" as well as p(f) depend continuously on f E C2(R +).
Similarly, if C is a compact set in (0, l), and f E 9, then Hdf)I C is continuous in f E B. we approximate f by fsuch that L is a regular value for T(.,y), and JE Y, and then use part (a). This is possible since P is a compact subset of domain (T). Thus we may say that a(p,) -co as i+ co for generic f and generic L.
REMARKS AND APPLICATIONS
(1) If we consider the Neumann problem, we may write (cf. [4] ), T(P) = T,(P) + T,(P), w h ere T, is the time map we have just considered, and T,(p) = inf{t: $--21(p) = (0, -p)}. Defining the map 19 as in the proof of the theorem, (and setting b,(u) = 0 for u < 0) we see that T, is independent of x so that dT/ax = aT,/ax, 0 is again a regular value, and thus our result also holds for Neumann boundary conditions. Note also that the perturbation which we have defined in the proof of the theorem does not affect f(0).
(3) For the Neumann problem, critical points of T may accumulate at 0 iff(0) = 0, but, using the results in [4] , these can be generically eliminated in the C3 topology (cf. [2] ), by using a cubic approximation off near 0.
(4) We turn now to some new applications. Note that A% can be approximated by, say 1% + ~(1 + u')-' which has a monotone time map T, thus T(p) = L has at most one solution. But this approximation is not small in the C2 Whitney topology. We do not know if /1'u can be approximated arbitrarily close in C2(R +) with T(p) = L having only a finite number of solutions for all L.
Finally, we remark that these last results enable us to generically give a complete qualitative description of all the solutions of the associated parabolic equation U, = u,, +f(u), having homogeneous Dirichlet boundary conditions. This follows from Theorem 24.15 of [5] .
